Immunoinformatics analysis and in silico designing of a novel multi-epitope peptide vaccine against Staphylococcus aureus.
Staphylococcus aureus is a pathogen that causes a variety of infections in humans. Methicillin-resistant S. aureus, which is an antibiotic-resistant form, is responsible for nosocomial staphylococcal infections, whose frequency is increasing in healthy people. Thereby, the development of novel techniques is required to overcome this bacterial infection. In this context, the use of vaccines to control infections is an appropriate alternative. In this study, immunoinformatics analysis is used on three antigenic determinants as vaccine candidates, and a novel multi-epitope vaccine is designed to induce cellular, humoral, and innate immune responses against S. aureus. Alpha-enolase, clumping factor A, and iron surface determinant B were selected as the protective antigens; and phenol-soluble modulin alpha 4was applied as the adjuvant. Epitopes identification was done for each antigen using various immunoinformatics servers. Moreover, the tertiary structure of our protein vaccine was predicted and validated. Subsequently, the best-modeled protein structure was used for the refinement process. There fined model was then applied for docking studies with Toll-like receptor 2 (TLR2).In the next step, molecular dynamics (MD) simulation was used to evaluate the stability of vaccine molecule and TLR2-vaccine complex. The high ranked epitopes were selected from the mentioned antigens. The selected epitopes and the adjuvant were fused together by proper linkers. Then, the modeled protein structure was selected and validated. Validation results indicated that the initial model needs refinement. After a refinement process, the final model was generated. Finally, the best-docked model of vaccine and TLR2 complex was selected. In this research, we attempted to design an efficient subunit vaccine, which could stimulate humoral and cellular immune responses. Therefore, we expect that our designed vaccine could defeat antibiotic-resistant staphylococcal infections.